INTRODUCTION
The change of lifestyle with a technological development leads to a reduction in physical activity (Morris et al., 2006) . Many authors deal with poor posture in children and adults (Kratěnová et al., 2007; Šeráková, 2006) . Poor posture is reflected in people with longterm forced working position (usually in sitting position). It leads to pushed-forward head position, rounded and depressed shoulders and to increasing of the thoracic kyphosis. This position places stress on the spine (Berthonnaud et al., 2011) . In this passive poor posture the body saves the energy, because ligaments are more activated than muscles (Véle, 1995) . Faulty posture is the source of many disorders and affects on the mental state, digestive system, breathing, hemodynamics of the upper extremity and musculoskeletal system. Thoracic kyphosis is created during a child growth -the mobility and the shape of thoracic spine decrease. Almost 30% of children do not have optimal static settings of spinal segments (Kolář et al., 2005) . The thoracic kyphosis is dependent on physical activity -the thoracic kyphosis increases without sport activity and its mobility decreases. The function of the axial system is linked with the function of the upper limbs (Véle, 1997) . In persons with hyperkyphosis both shoulders and upper thoracic spine motions become limited. The thoracic hyperkyphosis decreases muscular strength of the upper limbs and conversely (Lewit, 2003) . Cheshomi et all (2011) concluded that increasing of the curvature of thoracic kyphosis causes the protraction of the scapula and endurance of posterior shoulder girdle muscles decreases. The muscles of the shoulder girdle are closely related to the muscles of the spine. DiVeta was interested in poor posture. Forward shoulders are the result of an imbalance between shortened or stronger pectoralis minor muscles and an elongated or weaker rhomboids and middle trapezius muscles (DiVeta et al., 1990) . The decrease of the thoracic hyperkyphosis is described by Smíšek (Smíšek et al., 2011) whose patients are trained in retraction of the scapula, adduction and external humeral rotation.
Poor posture negatively influences the hemodynamics of the upper extremities. Thoracic outlet syndrome occurs in patients with thoracic hyperkyphosis other disorders of the cervicothoracic spine (Collins, 2003) , The kyphosis rotates the scapulae anterior laterally, clavicles anteriorly, displaces the manubrium posteriorly, which increases the slope of the first ribs. This increases tension on the anterior scalene muscles and the neurovascular bundles. Thoracic outlet syndrome is caused by compression of a nervous and vascular (suclavian, axillary artery) plexuses in the area of upper thoracic aperture (Podlaha, 2007) . Rehabilitation therapy usually includes correct posture, elevation of the thorax and shoulder girdle, the compensation of excessive lordosis, kyphosis and outstanding scapulae. Due to the rehabilitation, the symptoms disappeare in up to 50% of patients (Zatočil, 1997) .
PURPOSE
The purpose of this pilot study is to evaluate the effect of the upright posture on improving the hemodynamics of the upper extremities. Poor posture is described as depression of the thorax, thoracic hyperkyphosis with rounded shoulders and protraction of the scapulas. This can be therapeutically solved with the active exercise or passively using the taping technique. The external rotation and adduction of the shoulder leads to the upright posture of the cervical-thoracic spine (Jelínková, 2012) . Do these postural changes lead to a change of hemodynamics in the axillary artery? Is the active exercise better than the passive therapy taping for improving the hemodynamics?
METHODS

Subjects
Poor posture is reflected in people with long-term forced working position (usually in sitting position). We selected 10 subjects -5 cyclists and 5 students without sport activity, aged 26 ± 2 years, weight 56 ± 4 kg, height 161 ± 8 cm (mean ± SD). All were without the pathology or injury of the shoulder girdle and the spine.
Kinematic analysis
The external rotation and adduction of the shoulder was used as the active exercise for the upright posture. In the case of the first group of students, the kinematic analysis (producer Qualisys, 6 cameras Opus, frequency 200 Hz) was used for determining the position of the clavicle, thorax, pelvis and the curvature of the thoracic spine. The markers were placed on the anatomical landmarks as ISB recommended (Anon, 2002; Wu et al., 2005) see Table 1 . Subjects did not know the purpose of the study, they did not know the tested movement and they did not learn this movement. Subjects were instructed to perform following task: breath out, externally rotate the arms, hold the elbows at the body and hold the final position for 5 seconds. The subjects did the whole procedure only once. The curvature of the thoracic spine was given with 12 markers on the thoracic vertebrae, calculated as polynomial of the second order in the Excel. The position of the clavicle, thorax (xyphoid process) and pelvis (SIAS) was determined as the translation movement (from the initial position to the final position) in the sagittal plane. 
Sonography
The second group of 5 cyclists was firstly examined with the ultrasound in a rest sitting position, than the taping technique as a passive therapy of the poor posture was used. Taping was applied on the pectoral minor and rhomboids muscles for 5 hours. Then the hemodynamics of the axillary artery was determined with the ultrasound at both groups. The first group of students underwent the ultrasonography in the final position of the external humeral rotation. The second group of cyclists did the ultrasound examination in a sitting position with the taping. For the sonography the machine Logic C9 (producer GEMS, the linear probe) was used. The flow rate of the artery was determined according to the velocity and the diameter of the artery, Q = Vm_mean × A. The percentage flow rate was calculated like this equation, dQ = (Q2 / Q1) × 100, where Q1 is the flow rate in the initial position and Q2 is the flow rate in the final position.
RESULTS
The tested movement leads to the extension of the thoracic spine and elevation of the thorax (see Figure 1) . The condition of the upright posture is to keep the pelvis in neutral position, to avoid the anteversion of the pelvis which causes the imbalances between abdominal, pectorals and dorsal muscles. Kinematic dates of the group of students are presented at Table 2 , results of the ultrasound examination are in 
DISCUSSION
The thoracic hyperkyphosis with protraction of the scapulas is caused with the shortness of pectoral minor muscles and weakness of the rhomboids muscles. The upright posture was solved using taping of rhomboids and pectoral minor muscles as recommended (Thelen et al., 2008) . After this passive therapy there was the improving of the hemodynamics of the upper limbs at all the cyclists. Taping is a young form of strapping. It is a new procedure that uses tape, attached to the skin, to physically keep in place muscles or bones at a certain position (Kobrová et al., 2012) . There is little scientific evidence that elastic therapeutic taping produces clinically significant benefits. A 2012 systematic review found that the efficacy of elastic therapeutic tape in pain relief was trivial given that no studies found clinically important results. The tape may have a small beneficial role in improving strength, range of motion in certain injured cohorts and force sense error compared with other elastic tapes, but further studies are needed to confirm these findings (Williams et al., 2012) . There are several theoretical benefits claimed for the tape. One of those is correcting the alignment of weak muscles as well as facilitating joint motion as a result of the tape's recoiling qualities. Additionally, the tape is claimed to lift the skin, increasing the space below it, and increasing blood flow and circulation of lymphatic fluids. Taping is used on massive hematomas. This increase in the interstitial space is said to lead to less pressure on the body's nociceptors, which detect pain, and to stimulate mechanoreceptors, to improve overall joint proprioception (Bassett et al., 2010) . It seems that the taping is easy to use universal passive technique than the active therapy.
During the external rotation and adduction of the shoulder the pectorals muscles are elongated and the rhomboids muscles are activated. After this active therapy there was the extension of the thoracic spine at the first and third student. These subjects did the extension of the thoracic spine. Each body solved the strategy for the upright posture individually. It depends on the initial setting of each body segments. The fifth student had the upright posture in the initial and final position. The thorax and clavicle were elevated during the tested movement which led to the improving of the hemodynamics of the upper limbs.
The curvature of the thoracic spine increased only at the fourth student, this subject was not able to create the upright posture, there was hyperextension of the spine and the clavicle was not effectively elevated as the thorax. Kolář (2005) concluded that the balance must be between pectorals and abdominal muscles to stabilize the thorax in the upright position. Faulty case of extension of the spine is elevation of the thorax and anteversion of the pelvis. This posture is called as Opening scissors syndrome according to Kolář, it is caused due to the imbalance between the pectorals, abdominal and dorsal muscles. This situation led to the deterioration in the hemodynamics of the upper limbs.
The second student created the upright posture, but the clavicle elevated and moved anterior less than the thorax. There was a compression of the axillary artery with the first rib on the sonograph. The hemodynamics of the upper limbs decreased. This final posture of this student is called as the Forward drawn posture according to Lewit -there is the hypertension of the gluteal and the paravertebral muscles, the whole body moved forward (Lewit, 2003) .
The position of the cervical-thoracic spine and the upper extremities affects hemodynamics of upper extremities. Many authors have described the obstruction of axillary artery during the abduction of arms. Abduction and external rotation of the upper extremities (arms overhead) posterior inferiorly rotate the clavicles and the subclavius muscle fees which enhances tension on the venous drainage and neurovascular supply that diminishes venous return (James D. Collins, 2003) . Conversely, the adduction and external rotation of the shoulder leads to the elevation of the clavicle and improving the hemodynamics if the thorax is optimally stabilized according to Kolář (Kolář et al., 2005) .
CONCLUSION
Poor posture negatively influences the hemodynamic of the upper extremities and conversely, the upright posture improves hemodynamics of the upper extremities. External rotation and adduction of the shoulder leads to the upright posture, to the extension of the thoracic spine and to the elevation of the thorax and clavicle. If the clavicle was elevated the same or more than the thorax the hemodynamics was improved. Taping as a passive therapy was suitable for all subjects and led to the improving of the hemodynamics of upper extremities. It seems to be generally easier for use than the active exercise which should be done with a physiotherapist to be effective for the hemodynamics.
